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Fig. 1. Effect of different levels of drought stress on germination percentage (A), vigour index (B), germination
rate (C), and mean germination time (D) of Brassicaceae family weeds
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Table 1. Estimation of logistic equation parameters on germination percentage of weeds

English name jyeade ob Scientific name

a b Xso R*"(adj)

Rocket olace  Fruca sativa
Hoary Mustard
Wild Mustard
Treacle Mustard

=9 Joy>  Sinapis arvensis

€958 Jo % Hirschfeldia incana

99.28 (+0.78) 24.20 (£7.20) 1.00 (+0.002)  0.99
99.98 (£8.12)
90.58 (+4.88)
Jw iS Erysimum repandum  77.04 (£4.18)

2.82(x0.71)  0.49 (£0.05)  0.94
7.99 (£2.55)  0.76 (£0.03)  0.95
2.84 (£0.55) 0.41 (£0.039)  0.97

Numbers in parentheses indicate the standard error.
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Table 2. Estimation of logistic equation parameters on vigour index of weeds

a b Xso R*""(adj)

English name spdde ob geientific name
Rocket olaw  Eruca sativa
Mustard Hoary owf9yd Jo % Hirschfeldia incana

Wild Mustard

Treacle Mustard

9 5,5 Sinapis arvensis

Ju s

337.94 (£11.25)
442.64 (£33.89)
1308.78 (£113.63)

Erysimum repandum ~ 458.21 (£22.84)

15.88 (+4.17) 0.85 (£0.02)  0.97
2.72 (£0.60)  0.35 (£0.04)  0.96
2.19 (£0.51)  0.28 (+0.04)  0.94
2.34(£0.37) 0.22 (£0.019)  0.98

Numbers in parentheses indicate the standard error.
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Table 3.Estimation of logistic equation parameters on germination rate of weeds

English name spdde ob Gejentific name

a b Xso0 R*"(ad])

Rocket olww  Eruca sativa
Mustard Hoary
Wild Mustard

Treacle Mustard

=g Jo%  Sinapis arvensis

owf90 Jo > Hirschfeldia incana

Jw s Erysimum repandum

3594 (£2.71) 3.92 (£1.12) 0.59 (£0.05)  0.94
33.64 (£1.35) 1.86 (0.24) 0.20 (x0.01)  0.98
29.77 (#2.30) 2.02 (£0.40) 0.33 (£0.04)  0.95
3.10 (£0.19) 2.37 (+0.03) 0.34 (£0.03)  0.97

Numbers in parentheses indicate the standard error
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Table 4. Estimation of Linear Equation Parameters on mean germination time of weeds

English name spdde o gjentific name a b R*(adj)
Rocket <lewe  Eruca sativa 0.76 (£0.11) 1.37 (+0.19)  0.92
Mustard Hoary oefeye Joy>  Hirschfeldia incana 1.12 (£0.31) 1.44 (£0.33) 0.80
Wild Mustard sw>9Jo > Sinapis arvensis 1.73 (£0.18) 0.63 (£0.19) 0.73
Treacle Mustard Jw iSs Erysimum repandum 6.69 (£0.13) 0.25(£0.03) 0.91

Numbers in parentheses indicate the standard error
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Fig. 2. Effect of different levels of salinity on germination percentage (A) and germination rate (B) of Brassicaceae

family weeds

sale 93 05 Dolitte 5 ecale Sl (e 50 ()90 Rl
S Gopd gohe (pled ;0 o e 5 Sl
b BY S8 aisy Sl e it
S5l SelS Giailsr ey yecile Loz 50 5)ed
S92 293, 50 (il Caepe wyad (halS az g5 LB
5 ol asle Jialer o (55980 pas Lylpl (o oS
o Ugo sk B0 4 (658 Gl 5 05 (905>
-V US) Sy 59y 50 oM A A 5e) 50 R TA L Sallse
5 0 wald lales o Clais o giale> ceyw (B
3959 0 ;0 YF o YA MY oy a4 JUse L Voo
Sops g )3 392 59, 3 ;0 TV 9 VA Fe 8g,0 0,5
e de S g oo jracile 93 LS Uge Jeo YO
TPV 5V b pln ol a5 Wog Sl e pu sl
~alsz Sy 69h (R ST BT JS) 09 59 59 5

o gl Vo ()9 (RS )0 aS ols plis cds o B

d2,0 Ve sl Uge dee YO+ (590 gl ;o Clate

2oy Ugedeo Yor (6508 (IBIL 5 09 (S5als>
S (AT JSD) ) 00 )3 VO ) 2eS 4 Saile
b olae 00 b sy Jo 5 v 6,50 haw B
hls Use oo YO+ (5598 lans U 089y Jo 5 9 70 -
-ailez ao s als o i (A-Y SE) wisgs gjals>
P45 g (i>9 s> 4 bgrye 598 BNl 4 )
b )0 g Giailex do s AV Gl vals jles Ll
9TV oy @ Sialsr woys Uga o Ve 900 (5550
@ e yowsl JLa8 35k 5l 6)9d Gl og weys VA
Olie sd & Sl ogys 1ol L g 305 0 Ol iz S
Lows Giallsr 5 Gials Sd 09,0 sesl slaculls
Sl Con lml Gk 5l 6558 Geizre 29,5 o0 B
"o B A s 1y ek Sl IS g i (slacys:
zshw o Siale> Ce s (Zeinali et al., 2002) sao



1Yo S 5 658 G 4wl 03l pacslacile Jh il sileooS S b snShe 5 £)l5

sedile aw )5 5 o iS4 bg e (Gialler oo
S35 ke (B Jgaz) o9 (Fjelgzr w5l S K00
-Jo wolase o Gialer seye B0 els sl el
NPT TPV i 4 o edSB g (oo, ()0
Sl O—l Sl wls cplad St Use sl TF 4 Y4
“be> s (ridese cuS S 4 SE e B s Slae &
Censl S il go Gialesl cnl )0 6)5d 4 S
9,005 5 laie 455 93 4 Sl 5 Jo ppiS1S &S
J992) ey (Si8ilsz 90 )0 B 4y (556 (5,90 haw o
S5 Ugoishoe V20 50 Claie 4 Cod (289,00, (B
HESH bl @ az g b aew; (Sjailsz 0oy B 4y S
Vool e ol s o aleires; o a5 sl Gl
sty s 5 ohiie 5,0 slacile jpi sl Uge o
o iS1 g (ciog oy S g wBk (St JB
GhalS wo)s B0 (Sl JeS Hed slagee o
OHen 5 e ol Olades o olase jo giaile>
Sal Caws 4 ,Use Lo 266 (Nejadhasan et al., 2017)

Ve SRS 50 5 Sy 995 Jlaie (yeS a4y (Galse
Lotfifar ) sgs 59, ,0 ,& VYV | S Jiailex S s b
LV s Shallex ds s izen (et all, 2015
Sy g o aS 0g Jl> j0 pl g og e 0 ¥ ol
~Jo P s ecile Eul og vy OF Salse vy L -7
Lulys jo a8 ol plas 6,98 Glise mshaw 4 (ol B
sl pl g (plidy) 5l i (Sialer weys ()6
Ol s Bl (Sialez JUge Joa VP4 jo (olids) Lalys )0
Sidlez do o VA Glisg, bayll o a5 0g Jb> o
Slez Gopd pas Lulys o oL, lalpd ool
200 Ugesheo B0 4y (5598 S SRl L g 0oy 0
Chauhan et al., ) aew, 0o,0 V0 5l S & Sjals>
(2006
O Lmals gl Soiwad dolre slo ol )by oo yion
30 Jgo2) o Dolite 5,0 slacile o Sjals> wa o
Ao O o (Sl dopd @ Jelil) (6)sd poe Ll
R rweS (69 poe Lalyl )0 aS (6 sl g Sglite 4igS

Gogd palojl 5o 3,0 gladile (Jidilsa w0 p St Aol sl ol )b 351 2.0 Jgus

Table 5. Estimation of logistic equation parameters on germination percentage of weeds in salinity

experiment

English name spide ol gejentific name a b Xso R*(adj)
Rocket <l Eruca sativa 95.86 (+2.28) 16.36 (+2.88) 267.76 (+4.15) 0.98
Mustard Hoary €950 U0y Hirschfeldia incana  98.52 (£2.82) 5.36 (£0.69) 162.28 (+4.84) 0.99
Wild Mustard =9 Joy>  Sinapis arvensis 92.08 (£3.24) 1.95(£0.29) 39.86 (+4.00) 0.98
Treacle Mustard Jw wiSB Erysimum repandum 7599 (£0.57) 3.55 (£0.17)  46.69 (£0.49) 0.99

Numbers in parentheses indicate the standard error
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Table 6. Estimation of logistic equation parameters on germination rate of weeds in salinity experiment

Weed name spdde o geientific name A b Xso R (ad))
Rocket <luw  Fruca sativa 39.31 (£1.43) 4.26 (£0.59) 174.74 (£7.44) 0.98
Mustard Hoary owfe0 Jo > Hirschfeldia incana  39.25 (£0.88) 4.70 (£0.43) 142.09 (3.65) 0.99
Wild Mustard sh>9 o> Sinapis arvensis 38.45 (£0.59) 2.06 (£0.26) 27.52 (£2.78) 0.99

Treacle Mustard

Jw wis6 Erysimum repandum  3.03 (0.013) 3.81 (£0.14) 44.44 (£0.33) 0.99

Numbers in parentheses indicate the standard error

Ol d3IS g SUE £ 150 55 anlSansl  08lgils 5y (slacale
a2 sl o Sis g 600 Ll bald jo S,
et (=) oS 4 S Wl e (9,005 5 Sl

sl

S0y
b @l 5 (65,58 pgle oSl ) aliwsina
ol plesl g GUG! 51 ool g aelus oy )liw 95

Ahmed, S., Opena, J.L., Chauhan, B.S., 2015.
Seed germination ecology of dove weed
(Murdannia nudiflora) and its implication for
management in dry-seeded rice. Weed Science.
63, 491-501.

Baskin, C.C., Baskin, J.M., 2006. The natural
history of soil seed banks of arable land. Weed
Science. 54, 549-557.

Castro, S.A., Figueroa, J.A., Escobedo, V., 2016.
Effect of the harvest year and cultivation
temperature on the germination of Hirschfeldia
incana (Brassicaceae): inferences on its
invasiveness in Chile. Brazilian Journal of
Botany. 39, 193-196.

Chauhan, B.S., Gill, G., Preston, C., 2006.
African mustard (Brassica tournefortii)
germination in southern Australia. Weed
Science. 54, 891-897.

Chauhan, B.S., Gill, G., Preston, C., 2006.
Factors affecting seed germination of annual
sowthistle (Sonchus oleraceus) in southern
Australia. Weed Science. 54, 854-860.

A o lasliwl glas casmslid juily Jols slacl

S S A
5 Sops At zolaw 4wl &5 b plis ol oS
Sglaie awlSanl s 0olgils  acale sladiss o o Sis
“palie plgieds Slae (SiSg (5,58 Glalejl 99 )0 el
5 =>9do Goes Lull jo al Al redle (n
b (Byme laaisS o Jles Glyiedr Ju aS>
J3 g Sl jradile 95 (SoS ms cel); Laulyd
S3 yeS by (eizmes Zawl JUALH 000 flivy dog
52 sladile 4 g)lhe (Sogll pliwisx 5ysleS LS 5
sy 4z bog walys a8 Ju oSl g aog o>

&L
Chauhan, B.S., Johnson, D.E., 2009. Seed
germination  ecology of jungle rice

(Echinochloa colona): a major weed of rice.
Weed Science. 57, 235-240.

Cheam, A.H., Storrie, A.M., Koetz, E.A.,
Holding, D.J., Bowcher, A.J., Barker, J.A.,
2008. Managing wild radish and other
brassicaceous weeds in Australian cropping
systems. Adelaide, Australia: CRC for
Australian Weed Management.

Fenner, M. 1991. The effects of parent
environment on seed germinability. Seed
Science Research. 1, 75-84.

Hani, M., Lebazda, R., Fenni, M., 2017. Studies
of  morphological  characteristics  and
production of seeds weeds of species of family
Brassicaceae (cruciferous) in Setifian high
plateau, Algeria. Annual Research & Review in
Biology. 12, 1-9.

Jamnezhad, M., Baghestani, M.A., Zand, E.,
Bihamta, M.R., 2009. Possibility of controlling
the wild rocket, Eruca sativa Mill. using low
doses of 2, 4-D and competitive wheat



Yy S 5 658 G 4wl 03l pacslacile Jh il sileooS S b snShe 5 £)l5

varieties. Journal of New Agricultural Science,
5. 1-9. [In Persian with English Summary].

Long, R.L., Stevens, J.C., Griffiths, E.M.,
Adamek, M., Gorecki, M.J.,, Powles, SB.,
Merritt, D.J.,, 2011. Seeds of Brassicaceae
weeds have an inherent or inducible response
to the germination stimulant karrikinolide.
Annals of Botany. 108, 933-944.

Lotfifar, O., Alahdadi, 1., Zand, E., Akbari, G.A.,
Motaghi, S., 2015. Effects of salinity and
drought stresses due to Nacl and poly ethylene
glycol on germination characteristics and
seedling growth of wild mustard (sinapis
arvensis). Iranian Journal of Seed Science and
Technology. 97-108. [In Persian with English
Summary].

Lutman, P.J.W., Cussans, J.W., Wright. K.J.,
Wilson, B.J., Wright, G.M., Lawson, H.M.,
2002. The persistence of seeds of 16 weed
species over six years in two arable fields.
Weed Research. 42, 231-241.

Malik, M.S., Norsworthy, J.K., Riley, M.B.,
Bridges, W., 2010. Temperature and light
requirements for wild radish (Raphanus
raphanistrum) germination over a 12-month
period following maturation. Weed Science.
58, 136-140.

Manalil, S., Ali, H.H., Chauhan, B.S., 2018.
Germination ecology of turnip weed
(Rapistrum rugosum L.) All) in the northern
regions of Australia. PloS one. 13, 1-12.

Marushia, R.G., Brooks, M.L., Holt, J.S., 2012.
Phenology, growth, and fecundity as
determinants of distribution in closely related
nonnative taxa. Invasive Plant Science
Management. 5, 217-229.

Mennan, H., 2003. Economic thresholds of
Sinapis arvensis (Wild Mustard) in winter
wheat fields. Pakistan Journal of Agronomy. 2,
34-39.

Michel, B.E., Kaufmann, M.R., 1973. The
osmotic potential of polyethylene glycol 6000.
Plant Physiology. 51, 914-916.

Minbashi, M., Baghestani, M.A., Rahimi, H.,
Aleefard, M., 2008. Weed mapping for
irrigated wheat fields of Tehran province using
Geographic Information System (GIS). Iranian
Journal. Weed Science. 4, 97-118. [In Persian
with English Summary].

Nejadhasan, B., Zeinali, E., Siahmarguee, A.,
Ghaderifar, F., Soltani, E., 2017. Studying the
response of seed germination of neglected plant

arugula (Eruca sativa mill.) to some
environmental factors: Journal of Plant
Production Research 77-91. [In Persian with
English Summary].

Pasandideh, H., Seyed-Sharifi, R., Hamidi, A.,
Mobasser, S., Sedghi, M., 2014: Relationship
of seed germination and vigour indices of
commercial soybean [Glycine max L. Merr.]
cultivars with seedling emergence in field.
Iranian Journal of Seed Science and Research.
1, 29-50. [In Persian with English Summary].

Rozema, J., Flowers, T., 2008. Crops for a
salinized world. Science. 322, 1478-1480.

Salimi, H., Faridoonpour, M.,.2013.
Investigating the effect of environmental
factors on seed germination of Hirschfeldia
incana L.) Lagr.-Foss. Weed Research Journal.
5, 71-84. [In Persian with English Summary].

Shankar, S., Segaran, G., Sundar, R.D.V., Settu,
S., Sathiavelu, M., 2019. Brassicaceae-A
Classical Review on Its Pharmacological
Activities. International. Journal of
Pharmaceutical  Sciences  Review  and
Research, 55, 107-113.

Soltani, E., Soltani, A., Galeshi, S., Ghaderi, F.F.,
Zeinali, E., 2013. Seed germination modeling
of wild mustard (Sinapis arvensis L.) as
affected by temperature and water potential:
hydrothermal time model. Journal of Plant
Production. 20, 19-33. [In Persian with English
Summary].

Trenberth, K.E., Dai, A., Van der Schrier, G.,
Jones, P.D., Barichivich, J., Briffa, K.R.,
Sheffield, J., 2014. Global warming and
changes in drought. Trenberth, Kevin E., et al.
"Global warming and changes in drought.
Nature Climate Change. 4, 17-22.

Zand, E., Baghestani, M.A., Nezamabadi, N.,
Minbashi-Moeini, M., Hadizadeh, M.H., 2009.
A review on the last list of herbicides and the
most important weeds of Iran. Weed Research
Journal. 1, 83-99. [In Persian with English
Summary].

Zeinali, E., Soltani, A., Galeshi, S., 2002.
Response of germination components to
salinity in oilseed rape (Brassica napus L.).
Iranian Journal of Agricultural Science. 33,
137-145. [In Persian with English Summary].

Zhang, X., Lu, G., Long, W., Zou, X., Li, F.,
Nishio, T., 2014. Recent progress in drought
and salt tolerance studies in Brassica crops.
Breeding science. 64, 60-73.



